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^ (57) Abstract: A pinene derivative represcntod by the general formula (I) or a salt thereof; and a process for producing the derivative 
or salt or a process for producing from the derivative or sail an optionally active 2-(t-butoxycarbonyl)amino-3-hydroxypropanoic acid 

O derivative represented by the general formula (V) (in the formulae, R' represents aikyl and R^ represents alkyl. alkenyl, alkynyl, a 
cyclic group, etc.). The 2-(t-butoxycarbonyl)amino-3-hydroxypropanoic acid derivative, which is useful as an important intermediate 

<^ for medicines, can be efficiently synthesized from the novel intermediate represented by the general formula (T). 
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THF{ixh7fc kd^^^^^s^l. SO3 • Pyn^m<tmn- fyt^^ 

— t— 7" 9^/1^ i/;*' — h (di-t-butyl carbonate) ^^:bi~o 

(3) xm 5 o^ik^j^ictt, ±&^mi^is\,^xmm<Dfc,^m^h^o 

10 (4) ^^xa^;65 7xa<!:^v\ 
(5) ^M;iS22.0%i:{Sv\ 

m^M'i$^(D-^^::^^t^^ bttX V^S (Tetrahedron Letters, 12, 2191-2194 (1998). 
15 J. Org. Chem., 59, 3240-3242 (1994) #,^J , 
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^mm^ibit. ±^(DVkm^m^-r^<MMM^^nti:<>tci^^. Ties . 
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( I ) -e* $ tL§ t°^^ >-mmitis J; U^ti h (dM^'t h 7 t K D :7 
^^-tfj, l.2Nm^#^£Ts M-C-;!]P7k^i^^JSlc#L. — «^ (IV) T'7j^$ 

5 2), 

(IV) T?^]^$t^«^^Stt^^t Kndrv/T5:y^^^#:i3j:t;^^tb 
-j^^ (V) T'^^n5dfe#Stt7'^2- (t -::^h=3rv':«7/i-7j?zz/w) r 

3)c 

^tr o fern (-AP7K^'i5?^;^? ^fr o T J: V \ 

(1) -r-<r(^xm^c^3v^T. igi^s^ffiv^7'^v^fc mm(Di&m±*^^j^^\ 

(3) -r-<T(OXa^c*5V^-C. ^'fbSJS:0^^.t<^B<^:feP^t4^5''£V\ 
20 (4) ^xm^i5 3xm-efo"9. t?e5i5(^;^^t-it'<xm^^5^v\ 

(6.) Xm2tCfcV>X. (1 R, 2R, 5R) - ( + ) -2-fc: Fd^>^-3 
6„ -t-J^^^^J. 3fe!^«MT-fe5 (IR, 2R, 5R) - ( + ) -2-tF 
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(1) — iis:^ (I) 



10 R^fi. 

( 1 ) C 1 ~ 8 T/l'^/l'S. 

(2) C 2~8T/^<^— ^^Ss 

(3) C 2 ~ 8 T/^=^=/^S. 
' (4) Cy c 1. 

15 (5) Cy c KCioXem^nfc. C 1 ~ 8 T/^^/l'S, C 2 ~ 8 T/V-^J^ 

(6) c 3~8(Z?iy^uT/w=^y xvST-gi^$tu?);d\ ^^f±^o^«fi& 

20 8T/v=3r/^S?r^l:>b. 

Cyclfi. C3~15 <73^^. -^*fcfiH^^;^^^^ -^fcfti^^m^s 

5m<^^m^ -^^fcfiH^^^-Xcr^^^^L. Cycl«l~5#lOR' 
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R^fis C 1 ~ 8 C 1 ~8 T/l- =3 7kmm. C1~8T/^ 

= ^ v'S;6SgM Ufc C 1 ~ 8 T/u=^ ^ v-S* /cf±;<^^ y ^^Sfc>-f , ) 

(2) (n) 

,COOR^ 

(11) 

OH 

-e^ ^fta^°^- W i: — (m) 

r2— CHO (III) 

(3) — (I) T-77^$tb^{b-a'#)*JJ;t>V-Sfcf*^tub<^ig^^jn7K:9-^ 
15 1-5w<i:^#m<bi-5— «^ (IV) 

OH 
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20 (4) — jlS^ (I) X'Tjk^ti^^t-^m^Myiz^mi^. (IV) 
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10 /K -ivf^/K ^^iy/u. ^zf^yi^. ;d-^^/V'£*5j;Wnb(^M'l4#:-efe 
C 2 ~ 8 T/V<^-/V£ i: tt. ZlS^-a-^ 1 ~ 2 ^^-TS C 2 

^ig^SSEf's C 2~8T/l'=3f=/uS<htt. Hfi7j5t^^Srl~2'(i#t- 5C 2 
C 1 ~8T/U=i=arv'St{4. P^h:^^^^ a^h^->. zfu^^ 
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v^. yh^iy. -<:/^/U;^^iX. ^^v'/V;^^=3f•^y, :^^=f- 
• ■ ;^|s:|^ia»^'-e^v^SC 3~1 5(^?^^. z:^*fcf*H^xt;^^^t-f±. c 

#iJx{±\ i^i^o^nyN-:/, iy^n-/i5^:/. v^i^a-O-^? 

15 37^=1^^, a s --l-^/iJ^-feV. s — r^'i^'ir^'. T-ir:^7^w;/. T-fe"^ 

[4. 4] ^t°a [4. 5] 7=';*^. ;^t°a [5. 5] ^lyy'-fil^. 

\f^y-i7U [2. 2. 1] ^-7^^^^. t-~>^o [2. 2. 1] -^:/^-2-^ 
t'iX:?a [3. 1. l] ^Zf'?^^^ tf->i^ n [3. 1. 1] ^^^-2. 
20 fc'iXi^n [2. 2. 2] fc'v':? p [2. 2. 2] ^i^i? 

~5|®<D^xail^^-a£f. 3~15mO^^. -^^fc{4H^^-^7^ 
25 m^Sr-^tP. 3-1 5M<^^^s -^^fc(iH^^--7^o^r y-/K 
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-/K hyT:/-/K 7^h7>^-/K f7>^-/K t:°y^;^V. t°7v^^. 
y^S/^, fUiJ^v'V. Tiffins C^^Tift'^, :77>'. ^=3r-fet° 

;t=¥-^^v^Ti^>-. ;^^1^ift°:/. ;r=^1?-v?T-e^ f^Ti^'Ty-zK 

p—^i,^ -r:^Kyv»s -<:/y:7 7:^x -ry-<i^y7 7^s -s^^y^;^^^ 

-fy^yy:/. ^^yyv'y^ y°yv. :7t5^9-:^:/. y°7^y v^^^. ^^f^yv^ 
^yapf-i;>'^ ^-^yyy. i/>'/y>'. '<^y^=3pf-y^— ^^y 
^yyT—^u, 'O-y-i' 5: c?"y— ^cz^>-, ^>'y;r^-fe t°>-, •-<>'y;^ 

15 -<vy^Tv'r-€f:/, -<vyT-^f^. -o^yv^rif t^:/, -o-y^^-r 
-o-y^Tv^ry— /I'. ^:/yhyry— /K ;«7yw^y— /K /3-;«7/v 

^1/^, b y 7:^^^hny^, -<y ^ v^>'^^;iSi^tf 

20 5o 

D y v^>'. -r^t^'yy -r5:^"yyi^>'. hyryyy. hyryyv^^'. 
25 7^^7yy:/^ v^h^yy-^^^s t'^yy:/. t-^yy^^:/. v'tKnt-y 
v=v. 7" h7 1 Kd t-y v'^'. f-^ye;^^, v^t kd v^^s xh^tK 
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— t Kn t°y v't KDT-tft:°>'> x h^t KDTiffVs t K 

:7■7if:/^ T- h7fc Kn:7 7f y. v't Fa::r=3rf-v'Ty'— /K h y t K 
15 D;r=3r1^v'Ti/— /l^ (::rdr1^v^T:/y i^t Kn ;^dE^1^S»', h 7 t 

20 (9^Tv^Ti/y i^y)s -::^fc Kn^^Tv^y. 7^ hy t Knf^Tv'y. i^t K 

o^^Tv'rv^y. 7" h y t Kn^Tv'Tv'y. -:^t: K d g^T-^ t°>, 7" h y 
t Kc5=-T-^'t°:x, t Kni5=-T-if t:°y^ v't Kn ^T^^Tif f 7^ N 

y t Kc^^Ti^Tif t°>-. t Knf^-Tv'Tif t:°y, ^/u-zf; y y. 

■ /wjj^yy. ;a-=^rf-^T>'s -r^Kyy. -ry-ryKyv. v^t Kn-<yy~y 

y-<yy7y y. v?t: Kc-<>'y^;;^yrcy. fc: Ko^>'y5^;^y ^.v. 
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o=^y t Kn=¥y y v^-^ y^/ v t h^t KD-f 

y^y y t Kn-r y^y y v. s^t ko :y h 7 1 Kn 

■^:7^yv^>'^ t Kn-t-:7f=-y v't Kn^y dpf-y xh^t 
drf-y t Kcz ^ y ^f- y v= t K n a^^y y T'h^ 

tKD=¥^:/y>'. /-n'— t Kc2df••:^y y t Ko iyvy y x h 7 t 

10 i/y;^-=^i?-v^>'. v^t: Kp-oy^Tt/y. i^y -^t/U-^i}^ y v^fc Kp 
-<>'y';^■^1^y'— fc Kp-<^^y;t•=^i^y— /K v't Kp^vyf'T 

y— t Kp^^^y^^Ty— /I--. -:^t Kp-^yyV 5 /k 
t Kp^y-y-f 5: ^*y— /K v^t Kp-^y-yr-if t'y, -t^ h^t Kp-^^y 

15 vyi^;^-^-fe:/^°>'. v>t Kp-<:xy;d-:arih-1f t°y. h 7 t Kp-O'y:^^ 
f-iffc:°>', v't Kp:*/w-<y— /K 7^ h^t Kp;i7/w<y— /K /n°— t Kp 

;t7/W'<y— KP7'i?yv>>'> -xh^t KPTyy-y^'. z-^— t kp 
Tyvi^>'. i^n Y^ciiy^iy-yy y ixt kp vyf^;^^!.^, 7^ f 

7 t Kp v^^>'y:7 7>'. -7^ h 7 t Kp-:^'Oyf^;^P':3^>'s t Kp-i^ 
20 ^>-y:77i/s ^-^^ t Kp v>^>'y 9^:^:7 i/;*-dry7>x i^:^'^-^^-^- 

i^m'M^^.. c 3~8iyii7 oT/v^^y -r'ySirfi. iyy p 7° p t' y 7=":/^ 
25 ^y7=':/4fettiyy p;2i-i5^^y7^^s^^^-r„ 

;2|c5g|ffl»4'. C3~8->'iJ'PT/^^y7'>'Sc^^=»fig;5^^M^<^-o (T 
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;^|s:^gg{c:^3V^T. bV^R2 t LTf4. C 1 ~ 8 r /l^^/I^S^ Cycl. 

Cy c 1 (rJ:oTM^^nfcC 1~8T/V^/^S. *:/tf4C 3 ~ 8 n T 

<9 . #t;:^f * b < f4. 2 - ^ ^/u:/n tVu£. l -oz^/u-^n tVwg, 

/t-S^ 4 — ^/Uv'i?' n^drv^/ug^ 4 - 1 Kn :ar-:x->'^ n^a^ v'/uS, 4 
15 — ;^ h^rv'^ 9^/V;^=^v'v'^ n^^v^/^Sv 4— h ^Vi^^i' o^^i^/l'S. 

l-^/L-S, :7i:::iyu£, 2, 6 - 5^/1^:7 31 1 - ^ f^/l"^ 1 — 

:7a:.=/^^^/^£s 2 — :7:3i -/^jx-^^/^S, 1, 4 — <>'y-:^^^f-i/— 6 

->r/^S^ 79^- 3 --T/WS. X h7 t Ka t''7i/-4--f/^S. "7^ h 7 
20 t Ko >•- 4-'r/W7< 9=-/^^. 3, 5, 6 - MJ t K P fc:°7 >— 4 — T 
yT'>'^5^^^£^ 1, 3-v?^T>'-2--('/l'Ss ^T>^-4 — f/l^Ss 
T^'-l, 1 -~:^^>'-4 — r/^£"efc5, UV^(^f^. 

v':^' n^^^f- v^/i/^^ n ---.^/^/I'S, -7^ h 7 t Ko fc:°7 4 — 
4-^ h=3i^^/^^/U;t-^v^v'i5' n-^drv'/vg^:fcfi4-fc Kd^--^ 
25 v'j?' n-^^iX/^S'CfeS, 
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15 (D. L. d. \m. ^ ^^Y^'^yM^^^^m^W- Mtt 
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COOR^ 
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4B.=fc«ttbc7?i£{i, -m^ (n) 



2y 




^COOR^ 



(II) 

'OH 

x-7f^^i^^\i':¥>mmi^t—Wi^ (in) 

r2— CHO (III) 

10 -rsr i:;65T-#5o 

n^-f K. 1. 8 -v'Tif tTv'ri' n [5. 4. 0] 
7=^^(7-7-^:/^) #^Ts 0 — 2 0'C(Z5ffi.^-efT7'^fctl.5, 

^fc. -1^5^ (V) T:-7j^$in.57fe^Stt^=e2- (t -^'h^v'^/i'Tjf^/^) 

xmmxt?>. 
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COOR^ 



(IV) 
NH2 



1^ (7" b7 1 v^;^^f-^. ^^y-yK ?^^y—^^m "p. ^ 
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OH 
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Tk^-fky 5=-^'i=s. hy^^/vr5v. v^p^^/i-t^ y t-y v^^^) <bv'-t 
<b;&y^i=<. *^fby f^-^^ii^^). T/w-^yi^^feJitT^Tk^-fb^) (Tk^-fk^^y 

Tjf^— h t:ffiV^^.S^Stc:PS:^$fL/^V\ 1^J;tfl. T. W. Greene, Protective Groups 
in Organic Synthesis, Wiley, New York, 1991 fCfait^ttfc ^.c^^^Vn^ i i: 
25 T-tSo 

ffi^m^i: LT>^v>bti.S— (n) W$n'5'ft:##»<^9-^. R^idS^ 
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^/v-efc5{t:^feti^*BT-fc'9. CAS^It#-i-fis 90473-01-1 T-fe5= 

T'fcS /l^v'^ n-^^aj^f-^'CO C A S-^^#-^{4s 2043-61-0 TT'fcS. 

i-. 

^^/W N- [(IR, 2R, 5R) - 2 -t Kn:5r->-2, 6, 6 - h V 
^/Uif-^^u [3. 1. l]-^7°h-3 — fVT'l^l iP^Vi^^-—h 
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.COOC2H5 



rJ^-y v'>'ji^/^^j^7=-/U' • ^^m. (9. 2 1 g) <D-<>'-if >- (5 0ml) M 
h V ^^;VT 5V ( 9 . 2 m 1 ) ^JPxLfCo 7 O'er- 1 0 ^J^FbI 

itW^LfCo (IR, 2R, 5R) - 2 -t: Kn=^v— 3 -f^y 

5 (5.55g. 99%e.e.) y •fb^'; • =s:.—y';l^^ ( 9 0 1 ) 

trAnxfc, Sl&S-^Jfe^ Dean-Stark ^ffiV^-C. 2 B^PaliSg^ Ufeo ^fft±i Ufc^ 

ify-y ^— i-^^-^l^ : ^^aL=^;V= 2:1-*1:1^1:2^0:1)J3: 
ioTltML-. £iT<^fettffi^^-r^tlM-fb^i^ (8. 2 3 gs 9 9%) 

10 fCo 

T L C : R f 0.54 (^'^r'f-:/ ; f^^ai5^/U= 1:2); 

NMR (CDCI3) : 5 4.23 (q, J = 6.9 Hz, 2H), 4.17-4.16 (m, 2H), 2.67 (brs, IH), 
2.54-2.46 (m, 2H), 2.35 (m, IH), 2.11-2.01 (m, 2H), 1.90 (brs, IH), 1.52 (s, 3H), 
1.33 (s. 3H), 1.30 (t, J = 6.9 Hz, 3H), 0.88 (s, 3H)o 



^^yu (3R) - 3 -v'^ n^arix/u-N— [(IR, 2R, 5 R) — 2 — 
tKn^^y-2, 6, 6 - h y ^ ^/Ufv-^ n [3. l. 1 ] -^TT" h - 3 - 
^ y-r>] -D-ir y^.— h 



%^|J 1 -e^it l^tiit-B-m (253ing) Ov^^oD^i?>' (l.Sml) 
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1 Smg) (Di^i^n^^^i?^^ ( 1 m 1 ) ^^{S^iD^fCo ^©M^-. ^-^^^ 
jV-yi; xi^^-^:y (2 l 8mg) i: h y 5: >- (0. 2 Sml) Mil 

/^V^;^7 7i=.i:' D-^ hi^'^^^'-f — C-^^i^^^ : 5 : 1 3 : l) 

j:o-C*tMb. &,T<Dimm^^'^'t^^mm<t'B-<^ (3 0 9mg. 8 4%) 

T L C : R f 0.23 (^=^f U-V : i^^^^/^= 3:1); 

NMR (CDCb) : 5 4.24 (d, J = 6.9 Hz, IH), 4. 19 (q. J = 6.9 Hz, 2H), 3.85 (m. IH), 
3.15 (brs, IH), 2.65-2.50 (m, 2H), 2.40-2.32 (m, 2H), 2.11-2.02 (m, 2H), 1.85-1.10 
(m, 12H), 1.50 (s, 3H), 1.33 (s. 3H), 1.25 (t, J= 6.9 Hz, 3H), 0.87 (s, 3H)o 

1 ( 1 ) ~ 1 (27) 
xtN/u^/Wv^^ o-^=^1^>'(^ft^'5 {-^g^-r-ST/^xt K^^flsSr^V^-C. 

^liifeMl (1) 

s^^/U (3 R) - 3 - (2 -^5=-/U-7°D fcVV-) -N- C(l R. 2R, 5 R) 
-2-tKo^v'-2, 6, 6 - h y P<^/^t:''^>^ D [3 . 1. ll'^T/f 

-3--i'yr'>'] -D— fey-t>— h 

22 
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TLC : R f 0.23 i^^-^ly : m^^f-/^= 2 : 1) ; 

NMR (DMSO-ds) : 5 4.51 (br, IH), 4.21-4.06 (m, 3H), 3.50 (br, IH), 2.70 (br. 
IH), 2.26 (m, IH), 2.00 (m, IH). 1.93 (m, IH), 1.78 (m, IH), 1.59-1.49 (m, 6H), 1.27 
5 (s, 3H), 1. 17 (t, J = 7.0H2, 3H), 0.90 (d, J = 6.5Hz, 3H), 0.87 (d, J = 6.5H2; 3H), 0.77 
(s. 3H)c 

^iSMi (2) 

(3R) -3- (1. 3-Z^^Tl^-2-4M -N- C(1R, 2 
10 R, 5R) - 2-t Kn=3ri>'-2, 6, 6 - MJ ^ 5^/Wtr->^ o [3. 1. 
1] ^:7'h-3— r yxv] -D-iry;t^-h 



T L C : R f 0.54 : i^^^5^/^= 1:1); 

NMR (DMSO-dfi) : 5 5.61 (d, J = 6.5Hz, IH), 4.70 (s, IH), 4.39 (m, IH), 4.22 (d, 
15 J = 8.5Hz, IH), 4.11 (d, J = 2.5Hz, IH), 4.10-3.96 (m, 2H), 3.00-2.77 (m, 4H), 
2.69-2.59 (m, 2H), 2.17 (m, IH). 1.98-1.85 (m, 3H), 1.73 (m, IH). 1.50 (d, J = 
lO.OHz, IH), 1.31 (s, 3H), 1.24 (s, 3H), 1.12 (t, J = 7.0Hz, 3H), 0.72 (s. 3H)o 

20 ^f^/l' (3R) -3- (1, 4--i/^-4-^5^/Vi^:^' D-^drf-v) -N 




23 
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-[(IR. 2R, 5R) -2--c: 6, 6 - h y ^ ^/i- t'v^iJ' 

n [3. 1. 1] h- 3-^ VT'-^l -D-iry^>— h 




T L C : R f 0.33 i^^-^l^ : W^m^T/^= 2:1); 
5 NMR (DMSO-ds) : 5 4.56 (d, J = 6.5Hz, IH), 4.41 (s, IH), 4.10 (m, IH), 4.04 (q, 
J = 7.0Hz, 2H), 3.86 (m, IH), 2.45 (m, IH), 2.18 (m, IH), 1.94 (m, IH), 1.87 (m, 
IH), 1.76 (m, IH), 1.54-1.10 (m, IIH), 1.32 (s, 3H), 1.24 (s, 3H), 1.13 (t, J = 7.0Hz, 
3H), 0.89 (d, J = 7.0Hz, 3H), 0.73 (s. 3H)o ' 



10 mmmi (4) 

^5^/1- (3R) -3- (1, 4- h7V^-4-^9^y^->^D--dri^V) 
-N- [(IR, 2R, 5R) -2-t: Kn=^^'-2, 6, 

^>^p [3. i. 1] -^-7° h- 3 --r y x^] -D— ir y h 




15 T L C : R f 0.58 (-^=¥1^ V : t^^^5F-/^= 1:1); 

NMR (DMSO-ds) : 5 4.58 (d, J = 6.5H2. IH), 4.42 (s, IH), 4.09-3.98 (m, 3H), 
3.83 (m, IH), 2.58-2.42 (m, 2H), 2.18 (m. IH), 1.92 (m, IH), 1.87 (m, IH), 1.70-1.55 
(m, 2H), 1.48-1.00 (m, 5H), 1.30 (s, 3H), 1.24 (s, 3H), 1.12 (t, J = 7.0Hz. 3H), 
0.98-0.75 (m, 4H), 0.81 (d, J = 6.5Hz, 3H), 0.72 (s. 3H)o 

20 

^^^ill (5) 

24 



wo 03/066578 



PCT/J1>03/0123!> 



(3R) - 3 -i^^ niT'n tVl^-N- C(l R, 2R. 5 R) -2- 

fc:KD^:y-2, 6, 6 - h y ^ ^/W f'v':?' p [ 3 . 1. 1 ] ---7° h - 3 - 

-r yy=>] -D— ir y h 



5 T L C : R f 0.40 n n : ;>« ^J' 7 —}V= 9:1); 

NMR (DMSO-d«) : 5 4.63 (d, J = 8.0Hz, lEQ, 4.47 (s, IH), 4.10 (d, J = 6.5Hz, 
IH), 4,05 (q, J = 7.0Hz, IH), 4.04 (q, J = 7.0Hz, IH), 3.49 (q, J = 6.5Hz, IH), 2.53 
(dd, J= 18.0, 2.5Hz, IH), 2.40 (dt, J= 18.0, 1.5Hz, IH), 2.18 (m, IH), 1.93 (m, IH), 
1.89 (q, J = 6.0Hz, IH), 1.52 (d, J= 10.5Hz, IH), 1.35 (s, 3H), 1.24 (s, 3H), 1.14 (t, J 
10 = 7.0Hz, 3H), 1.08 (m, IH), 0.76 (s, 3H), 0.3 1-0.25 (m. 4H)o 

mm.m\ (e) 

(3R) — 3 -i/^ ci^-^/U— N- [(IR, 2R, 5 R) — 2 - t 
Kn=^v^-2, 6, Q- Y^) u [3. 1. l]--7°h-3--< 

15 y -D— iry^>— h 



T L C : R f 0.39 (^^ifV : g^^Ji5^/U= 1:1); 

NMR (DMSO-ds) : 5 4.67 (d, J = 7.0Hz, IPJ), 4.47 (s, IH), 4.07-3.98 (m, 3H). 

3.85 (m, IH), 2.53 (m, IH), 2.43-2.41 (m, 2H), 2.17 (m, IH), 1.97-1.57 (m, 8H), 1.51 
20 (d, J = 10.5Hz, IH), 1.31 (s, 3H), 1.23 (s, 3H), 1.13 (t, J = 7.0Hz, 3H), 0.72 (s. 3H)o 
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iJl (7) 



zs^=f-jv (3R) -3-:7^=/U-N- [(1 R, aR, 5R)-2-tFn 
6, 6- MJ ^f^/Vtf'v'^ C2 [3. 1. l]-^^h-3 — rPx 
>-] -D— iry^^-h 

.N^ ^COOCzHs 




T L C : R f 0.11 (^=3f.f->' : i^^^f^/l'= 1:1). 



10 



^Jl (8) 



zt.=f-))^ (3R)-3-(2. 6 -N- [(1 R, 2R, 
5R) _ 2-fc Knds^iX- 2, 6, 6 - MJ 7« ^^/Vt'v'i^ d [3. 1. 1] 

^COOCaHs 




TLC : R f 0.69 (^^i^^ : 



1:1). 



15 "mmmi o) • 

^5=-7U (3 R) - 3- (v^iJ^ D'^=^'^>-4--f/V) -N— C(l R. 2R, 
5R) _2-tKD^'>-2, 6, 6 - h y n [3. 1. l3 

---^h-3--i' y^v] -D--ty^^— h 



26 



• 
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T L C : R f 0.25 V : t^^ni^yu= 2 : 1 

mmm i do) 

5 ssL^/U (3R) -3- (1 -^5^/i^:/o.t:Vl^) -N- [(IR, 2R, 5 R) 
- 2-fc Kci=3rV-2, 6, 6- MJ^^^/l't'i^JJ^t^ [3. 1. iJ^^T'h 
-3 — fVy^l^l -D— fe-y^^-h 



mmm 1 (11) 

(3R) -3- (5^T^-4 T/l^) -N- [(IR, 2R, 5 R) 

-2-fcKn^v'-2. 6, 6 - h ]) ;^ ^/t-t'v^^ D [3. 1. 1 ] h 
-3-'<y7=">'] -D-±]} ^--h 




CH3 



TLCiRf 0.31 (---=3i^-+h>- : §^.^015^/1-= 3 : 1), 



10 



15 




T L C : R f 0.47 (--^f-^' : 1 : 1 ), 



^^^Jl (1 2) 
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(3R) - 3 -v':?' n-^:7"5^/U-N- [( 1 R, 2R, 5 R) -2- 

t Kn:3ri/- 2, 6, 6 - h y ^ fv-rJ' □ [ 3 . 1. 1 ] --7° h - 3 - 
^yx>] -D— iry;t>— h 



5 T L C : R f 0.37 : i^^ai5^/P= 3 : 1 )o 

^fe^ij 1 (13) 

^f^/U (3 R) — 3 — (1 -^5^/1/— 1 -:7^^/Va^f^/I^) -N- [(1 R, 
2R, 5R) -2 -t KD^ariX- 2, 6, 6 - h V ?^ T/l^^'z^^ ^ L3 . 1. 
10 1] -^:7°h-3 — r yy^v] -D— ir !J^>— h 



T L C : R f 0.34 (^^■V'^' : §^^^9^/1-= 2 : 1 )<, 

mmmi ci 4) 

15 ^9^/^ (3R) -3- (1, 4-^^yv^;*-^f->-6— r/l^) -N- [(1 
R, 2R, 5 R) - 2-t Ko^a^v— 2, 6, 6 - h y 7« n [ 3 . 

1. 1] -^:7°h-3 — r y rv] -D-ir y^>- h 
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COOCzH. 




T L C : R f 0.57 ('^=¥1^>' : @|^ai^yu= 1:2), 



mmm i (is) 

5 ^5=-/V (3R) -3— (3, 5, 6 - MJ t Kd fc:°9 4 --^ U ■r'>';'« 

^/W-N-[(1R, 2R, 5R) -2-t Fa^i/-2, 6, 6 - h U 7« 
^/Hfi^t^ci [3. 1. 1] -D— try^>— h 



^COOCzHs 



10 




TLC : R f 0.26 ; mm=^'f-/^= 1:4), 



iMgij 1 (16) 



oi^^/I^ (3R) -3- (y'^^'— 3--^/^) — N— C(1R, 2R, 5 R) 
- 2-t Kndri/- 2, 6, 6 - h U ^ ^/Ut'v':?' □ [3. 1. l]^-7°h 
-3— fDxV] -D— (ry;t>— h 

^COOCzHg 





15 OH HO \;_o 

TLC : R f 0.40 (^=^1^>- : i^g?ai7^yu= 1:1), 
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mmm i (17) 

(3 R) - 3 - iiy^ n-<>-7^>^-4 — f /l/) -N- [( 1 R, 2 R, 
5R) - 2-t: Ko^i^- 2, 6, 6 - h y ^ f^/Vt'^^^ a [3. 1. l] 



T L C : R f 0.38 (i^'i^ anT^tJ'V: y( -^^ y — /U= 10 : 1 )» 

mmm i (is) 

(3R) -3- (t" h7 t Kn t''7>'-4 -■d'/V) -N- [( 1 R. 
10 2R, 5 R) - 2 - t Kc2:3ev^- 2, 6. 6 - h y ;^ ^/i-t'v'iJ' d [ 3 . 1- 

1] --^^ h - 3 — r y x>'] -D— ty^^— h 



T L C : R f 0.15 : i^^3^5=-/^= 1 : 1 )o 

15 Mmm 1 (19) 

J^f^/l' (3R) —3— (1, 4 — 4 — 7« h=^v'v':i^ d^drv-/!^) - 
N- [(IR. 2R, 5R) -2-t Fd^v'-2, 6, 6-hy^^/^t'^> 

[3. 1. 1] ---:7'h-3 — ryy^^] -D— ty^^-h 



5 
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N^^COOCaHg 



t>HHO V^^^^/^OCHa 

TLC : Rf 0.52 (i?;}' c n ^ ^ V : /^=2 0:1, 2lll)o 

^WMl (2 0) 

^^/U (3R) -3- (1, 4- h7:^^-4-^ ^^v^v^^^--^v'y^) 
-N- C(1R, 2R, 5R) -2-fc Kadriy-2. 6, 6 - h y 7« 5^/^t•' 
iXi^n [3. 1. 1] -^:/h-3->r yr^:^] -D— h 



TLC : R f 0.50 (i/cJ'anp? ^ : 7« i?/— /V=2 0:1, 2[ll)o 

mmm 1 (2 1) 

(3R) -3- (1, 4-iy^-4:-=^h^>'i^-!^o^^-y/^) - 
N- [(IR, 2R, 5R) -2-t Kn=3rv^-2, 6, 6 - h y ^ 

13. 1. 1] -^^h-3— f y^^^-] -D— ty^>— h 



T L C : R f 0.64 {i^i^ u a ^ ^ >^ : —;V^ 2 0:1, 2 iH])o 





m.i!<im\ (2 2) 

(3R) -3- (1, 4- hvi^^-4-3^h^v'->i^o^^v^/^) 
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_I^_[(1R, 2R, 5 R) - 2-t Kci=^^X- 2, 6, 
v-^a [3. 1. 1] -^7° h- 3-^ yT^'V] -D— iry^^-h 



TLC : R f 0.60 u u /■ ^ : ^^y— /l-= 2 0:1, 2(eI)o 

mmm i (23) 



^^/U (3R) - 3- {T ^'■^l^'^'l^- 1-^ -N- [(IR, 2R, 
5 J.) _2-t Kd=^>^-2, 6, 6 - h y n [3. 1. l] 

-v:/ h - 3 - y 7="^/] - D -- Ir y h 



T L C : R f 0.47 (-^=3rf-^ : 1^^^^/^= 3 : Do 

M-Wi.m 1 (24) 

aif=-/U (3R) -3- (2-7:^-/^^9^/1^) -N- C(l R, 2R, 5 R) 
-2-t: Kndrix- 2, 6, 6 - h y 7< ^^/I^t^v^i^ a [3. 1. ll V 
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T L C : R f 0.50 (^^1^1^ : i^^ai5^/P= 1 : 1 )o 

mmm i (25) 

5 ^5^/1^ (3R) —3-iy^a^^i>'/U;<^/U—N- 1(1 R. 2R, 5 R) 
-2-h: Knd{^->-2, 6, 6 - hi; ^ ^/Hfi^i^ n [ 3 . 1. ij-^T/f 
-S-^yy^V] -D— ty^.— h 



TLC : R f 0.59 : il®?:3i5^yU= l : 1)„ 

10 

mmmi (2 6) 

^f^/l-- (3R) —3- (1, 4-iy^-4 h^v^;?^^^./^;^:^^/-^^ o 
-^=3r->yu) — N- [(IR, 2R, 5R) - 2 - 1 Kc3=3ri/- 2, 6, 6—h 

yp<f^/ut^->^D [3. 1. 1] 3 — r y -D— try h 





TLC : R f 0.40 (i? i!^ u ti ^ : ^ iJj- y — /u= 2 0 : l)„ 
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mm 1 (27) 



^f=-/^ (3R) -3- (1, 4 — h 7i^^-4— ^ h^i/^^^;!^;^^^/^^ 



^n^dr^y/u) -N- [(IR, 2 R. 5 R) — 2 - fc Kn dr^/— 2 , 6, 6 
5 - MJ ^^/utfi^i?- n [3. 1- 1] -^:/h-3 — fUxVj-D— ty^^ 



T L C ; R f 0.34 (v':^' xi V2 ^ ^ :y ;^ ^ J — /U= 2 0 : Do 

10 m^mz 

(2R, 3 R) - 2 — T § y — 3 - t Ko^v'- 3 — v'^ c-^-drix 

OH 

^^^iv^^COOCzHs 
v^^^ NH2 • HCI 

1 T'Mit bfc-fk-a-fe OOOmg) ©7"h7tKn:79>' (2. 4 
15 ml) mmiZ 1 . 2 N:^i^ (5. 5ml) ^I^U^tc, SiS^-^^t^Sr^^g.-^" 3 S 

h if J :7 — (S?^ oo^iJ'Vr^^y —jv= 70:1->20:1-»10: 

1) tcioTiiti^L. wT<omm%^^-t^^^m\:.'^m (i9 6mg, 9 

5%) -Sfc. (6 5mg. 4 7%) ^miKbfco 

20 TLC : R f 0.25 ( v^i^ □ □ ^ >- : /^=i 0:1); 

NMR (CD3OD) : 6 4.34-4.16 (m, 2H), 3.92 (d, J = 3.3 Hz. IH), 3.46 (dd, J= 8.7. 
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3.3 Hz, IH), 2.02 (m, IH), 1.90-1.55 (m, 5H), 1.40-0.90 (m, 5H), 1.3 1 (t. J = 6.9 Hz, 



mmm3 

5 (2R. 3R) -2- (t-^h^-y:^/l^^~M T5:/-3-fc Kn:3p--> 

OH O 



^M2-eMitLfc'fb'a-fe (1 9 Omg) (^^^J^y-zl^ (8ml) mm^. 
INTK^fky^lJ'ATK^^g? (1.8ml) t:^Jn;tfCo S:^S'^fetr^S.-e 3 . 
10 5B#r«.mi^l-fCo SJS?ffi-^#)tw. v?-t-:/9^/^ ^J:b-7j^^^-h (0. 2 4 

15 TO^tt^e^W-rS^^BJ^b-g-ife (1 7 5mg. 8 1%. 9 7.3%e.e.) 

TLC : R f 0.81 (v^^^ n d ^ > : : 1^^= 1 0:2: l) ; 

NMR (CD3OD) : 5 4.28 (d, J = 6.0 Hz, IH). 3.47 (t, J = 6.0 Hz, IH), 1.95-0.95 (m, 
IIH), 1.44(s, 9H)o 
20 HPLC^#: 

^mi'tLt'vM, : CHDELALPAKAS (^J^-fir/V) ; 
bfcM : 1 m 1 ; 



3H)„ 
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9 0/1 0/0. 1 ; 
: 2 5 °C ; 
: UV 2 10 nm ; 
5 HP-LCi^Wmm : 1 5:53\ 

mmm s ( i ) - 3 (25) 
mmmi (d ~i C25) x^mm^thtc^t^i^^m^^x. mmmz-^m 



(2R, 3R) -2- ( t -:/h^v':*/l'4<::^/V) T 5 7 - 3 - K n ^ 
-3-5 



15 T L C : R f 0.55 (iS' n p xJ^/UA : ;>< ^ / — : 1^^= 10:1:1); 

NMR (DMSO-dfi) : 5 12.37 (br. IH), 6.76 (d. J = 8.5Hz, IH). 4.81 (br, IH), 3.88 
(dd, J = 8.5, 5.0Hz, IH), 3.72 (m, IH), 1.71 (m, IH), 1.39 (m, IH), 1.37 (s, 9K), 1.15 
(m, IH), 0.85 (d, J = 6.5Hz, 3H), 0.82 (d, J = 6.5Hz, 3H)o 

20 3 (2) 

(2R, 3R) -2- ( t --^ h^i/;«7/^7i?:^/U) T $ 7 - 3 - t Kp =^v' 
-3- (1, 3-iy^T>-2 — y'ay<:ym 



10 




CH3 OH O 
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OH 



O 




OH 



CH3 
CH3 



O CH3 



T L C : R f 0.55 n a lijs/VA : 7< / — : m^= 10:1:1); 
NMR (DMSO-d«) : 5 12.52 (br s, IH), 6.85 (d. J = 9.0Hz, IH), 5.65 (br s, IH), 
4.34 (dd, J = 9.0, 6.0Hz. IH), 4.09 (d, J = 6.0Hz, IH), 3.94 (dd. J = 6.0, 6.0Hz, IH), 
5 3.00-2.86 (m, 2H), 2.79-2.56 (m, 2H), 1.93 (m, IH), 1.78 (m, IH), 1.37 (s, 9H)„ 

^j>feM3 (3) 

(2R, 3R) -2- ( t r 5y-3-t: Kn^ar^y 

— 3— (1, 4— — 4 — D-^^f-:/) T/n/N^'^ 

OH O 



T L C : R f 0.59 (iJ' a a : y< / — : 1^^= 10:1:1); 

NMR (DMSO-dfi) : 5 12.3 (br, IH), 6.73 (d. J = 9.0Hz. IH), 4.89 (br, IH), 4.04 
(dd, J = 9.0, 5.5Hz, IH), 3.51 (t. J = 5.5Hz, IH), 1.80-1.25 (m, lOH), 1.37 (s, 9H), 
0.88 (d, J = 7.0Hz. 3H)o 

15 

mmms (4) 

(2R, 3R) -2- (t -:/h=3{Uv';t;/V7}?=/U) r 5 7 - 3 - Ka :arv' 
-3— (1, 4- h7>'-:^-4-;^5^/i'v'^a^=3p-f-:/) ;7'nx-?>^ 



10 




37 
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CH3 
CH3 



T LC : R f 0.56 n cl5J^/^i>. : 7^ /U- : i^^= 10:1:1); 

NMR (DMSO-de) : 6 13.0-11.0 (br, IH), 6.78 (d. J = 9.0Hz, IH), 3.99 (m, IH), 
3.36 (m, IH), 3.31 (br, IH), 1.76-1.50 (m, 4H), 1.43-0.73 (m, 6H), 1.36 (s. 9H), 0.83 
5 (d, J = 6.5Hz, 3H)o 

mmms (5) 

(2R, 3R) -2- ( t -:7">=^->;^7/Uzi<:=:/V) T ^ / - 3 - }i o 
- 3 -v-^ C3-7°ci \i°/uzfuy<>-m 



T L C : R f 0.73 u a : ?i ^ / ■ i^®?= 10:2:1); 

NMR (DMSO-ds) : 5 12.36 (br s, IH), 6.72 (d. J = 9.0Hz, IH), 4.91 (br s, IH), 
4.00 (dd, J = 9.0, S.OHz, IH), 3.07 (m, IH), 1. 37 (s, 9H), 1.01 (m, IH), 0.35-0.30 (m, 
2H), 0.23-0.18 (m, 2H)o 



^jfeMS (6) 

(2R, 3R) -2- ( t h:3piy;&yu7}?=/u) /-3-t: Kn^iX 
- 3 -v^i> uy^7U-7°n/-?i/^ 



10 




15 
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OH 



O 




CH3 
CH3 



T L C : R f 0.53 (i^ n n Ti^/l-M. : ^ / : 10:1:1); 
NMR (DMSO-ds) : 5 12.33 (br, IH), 6.68 (d. J = 9.0Hz, IH), 3.80 (dd, J = 9.0, 
5.5Hz. IH), 3.56 (dd, J = 8.0, 5.5Hz, IH), 1.89-1.62 (m, 7H), 1.36 (s, 9H), 



mMmZ (7) 

(2R, 3R) - 2- (t -^h^v';i7/V#=yU') T 5 / - 3 - t Kn =Sr-> 
- 3 -7^— /V7°D/N°>'^ 



10 T L C : R f 0.82 {-Ji^ au^i^y : ^ y —JV : mWt= 10: 2 : 1 ) ; 
NMR (CD3OD) : 5 7.40-7.20 (m, 5H), 4.92 (d, J = 6.9 Hz, IH), 4.40 (d, J = 6.9 
Hz, IH), 1.33(s. 9H)., 

mmms (s) 

15 (2R, 3R) -2- ( t -^>^v';i7/U7}?— yu) T^y-S-tKo^v' 
-3- (2, 6 -v^ptf'/vi^^i^yu) zfa/O-m 



5 



OH 



O 




39 
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TLC : R f 0.83 : pt^y—/U: i^^= 1 0:2:1); 

NMR (CD3OD) : 5 7.10 (m. 3H). 5.30 (d, J = 9.6 Hz, IH), 4.72 (d, J = 9.6 Hz, 
IH), 2.49 (s, 6H), 1.21 (s, 9H), 

5 

mmms o) 

. (2R, 3R) -2- ( t -:7'>=^v';«7/V7}?zi/u) T ^ y — 3 -li h'o^i^ 
— 3- ci--^ir>'— 4— I'y^) •7"ci/n°>^^ 

OH O 




10 T L C : R f 0.91 Dn^i?>': ^^Js-y —/V : mW^= 10:2:1); 

NMR (CD3OD) : 5 5.66 (brs, 2H), 4.29 (m, IH), 3.61-3.50 (m, IH), 2.25-1.75 (m, 
6H), 1.44 (s, 9H), 1.23 (m, 1H)„ 

3 (10) 

15 (2R, 3R) -2- it -y h^-y:^^^^~M T ^ y - 3-ii Vt2^i^ 
— 3— ( 1 — ^f^y'l'T'n tVU) :7°n/>°>'^ 
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OH O 



H3C 




OH 



H3C 



HN 



O CH3 



.CH3 
CH3 



T L C : R f 0.99 i'J'!7 nczp<i$i'V: ^ / : ®^^= 10:2:1); 
NMR (CD3OD) : 5 4.27 (d, J = 6.6 Hz, IH), 3.73 (dd, J = 6.6, 5.1 Hz, IH), 
1.65-1.21 (m, 5H), 1.44 (s, 9H), 0.94-0.86 (m. 6H)o 



mmm 3(11) 

(2R. 3R) -2- (t-yh^i^A^^^^/l') T5:y-3-fc Kn=3riX 

-3 - (f^r:/- 4 --Y/L-) •7°D^-^°>l^ 

OH O 



10 T L C : R f 0.98 ( a a ^ ^ :^ : ^ y —/U : i^^= 10:2:1); 
NMR (CDapD) : 5 4.26 (d, J= 6.3 Hz, IH), 3.51 (t, J = 6.3 Hz, IH). 2.74-2.55 (m, 
4H), 2.18 (m, IH), 2.03 (m, IH). 1.70-1.35 (m, 2H), 1.44 (s, 9H)o 

3 (12) 

15 (2R, 3R) -2- (t-::^h^->;(7/u#"=/u) T 5 y - 3 - t Fa =^v^ 



5 
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OH 



O 




TLC : R f 0.85 (n-:/^y— : : 7k= 4 : 2 : l) ; 

NMR (CD3OD) : 5 5.49 (m, IH), 4.42 (m, IH), 3.56 (m, IH), 1.88-1.22 (m, 

21H) ; 

5 : [a]D -11.09 (c 1. 06. ^^y~Ma 

mmmz (i 3) 

(2R, 3R) -2- (t-^> ^iy;<7/^#=/i-) T 5: y - 3 - t K n 
— 3— (1 — ^ f^/U— 1 — :7 3i:^yU^f^/l^) 7°ny-?>'^ 



T L C : R f 0.96 ( v*^ nnpt^V: p<i?y — /l' : i^^= 10:2: 1 ) ; 
NMR (CD3OD) : 5 7.40-7.38 (m, 2H), 7.30-7.25 (m, 2H), 7.15 (m, IH), 4.16 (d, 
J = 7.2 Hz, IH), 3.99 (d, J = 7.2 Hz, IH), 1.37 (s, 3H), 1.35 (s. 3H), 1.33 (s, 9H)o 

15 jljfeM 3 (14) 

(2R, 3R) -2- {t--:fY^Zytl/vm^M T5;/-3-fc Kc^v' 
-3- (1. 4 ^>'>^v';r:3rf-:/-6— r/-') y'tx/^l^m 



10 




42 
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T L C : R f 0.91 (v'i^ nc3^:?V:7«^y —/V : f^^= 10:2:1); 
NMR (CD3OD) : 6 6.87-6.75 (m, 3H), 4.80 (d, J= 7.2 Hz, IH), 4.33 (d, J = 7.2 
Hz, IH), 4.20 (s, 4H), 1.35 (s, 9H)o 

5 

mMm 3 (15) 

(2R, 3R) -2- {.t—-:f'V^\y^?y^ifs=-M T 5 y - 3 -t Kd:^?^^^ 
-3- (3, 5, 6- h y t Kat°7>-4— ^ y-r'>-;^5^/'l--) ^n^O®? 




10 T L C : R f 0.69 (i^^ ao;?«^>': — ^'U : f^^= 10:2:1); 

NMR (CD3OD) : 5 5.48 (brs, IH), 5.34 (d, J = 8.7 Hz, IH), 4.77 (brs, IH), 4.42 
(brs, IH), 4.20 (brs, IH), 3.80-3.60 (m, 4H), 2.40-2.20 (m, 4H), 1.46 (s, 9H)o 

3 (16) 

15 (2R, 3R) -2- V^-yt>JVi^—}\^') T 5: / - 3 - fc Kn dp^y 

-3- (:7^>-3 — T/L') -fu/<l^^ 
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OH 



O 




CH3 
CH3 



T L C : R f 0.84 {-y-^ n n ^ ^ >- : ^ / — /U- : @^g?= 10:2:1); 
NMR (CD3OD) : 5 7.44 (d, J = S.l Hz, 2KD, 6.43 (s, IH), 4.93 (d, J = 6.9 Hz, IH), 
4.38 (d, J = 6.9 Hz. IH), 1.39 (s, 9H)o 



3 (17) 

(2R, 3R) -2- V^l^ti;\^^=-;\^^ — 3-t Kadf^iy 

-3- (i^i^ D-<i/7">--4-^/U) -fu/<ly'^ 

OH O 



10 T L C : R f 0.64 ( v?j^ xzu. )^ ^ ly : :^ ^ / — /U- : i^^= 10:2:1); 
NMR {CD3OD) : 6 5.68-5.64 (m, 2H), 4.20 (d, J = 4.2 H2i IH), 3.68 (dd, J = 8.4, 
4.2 Hz, IH), 2.65-2.10 (m. 5H), 1.44 (s, 9H) ; 
J:b:^5fc^ : [aJo -17.99 (c 1.025. /W)o 

15 HMM 3 (18) 

(2R, 3R) -2- {t-^ Y^%y1o;Vi!^::^}V) T $ 7 - 3 - t K n d^-^ 
-3- (7=- t KcJ V-4-^yL') :/nxN°>'^ 



5 




44 
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OH 



O 



O 




CH3 
CH3 



NMR (CD3OD) : 5 4.26 (d, J = 5.4 Hz, IH), 4.00-3.90 (m, 2H), 3.50 (dd, J= 7.5, 
5.4 Hz, IH), 3.44-3.31 (m, 2H), 2.00-1.30 (m, 5H), 1.44 (s, 9H) ; 
i^My6^:[a]a -15.86 (c0.980. ?ii?y—/U), 



mi^m 3 (19) 

(2R, 3R) -2- (t --^ h^->:i>/U7f^~M :r 5 y - 3 - t Kn drix 
-3— (1. 4—-iy:^ — 4 — ?ih^-y->-i!^u-^^iy/U)-yuy<:ym. 



10 T L C : R f 0.08 (i^^ ti n ;;t ^ ;>( ^ y —71^= 1 0 : 1 ) ; 

NMR (CD3OD) : 5 4.33 (m, IH), 3.76 (m, IH), 3.75 (s, 3H). 3.45 (m, IH). 
1.99-1.18 (m, 9H), 1.44 (s, 9H)<, 

(2 0) 

15 (2R, 3R) -2- ( t -:7">:3pv';t7/^^'-yu) 7-5y _3_j- }c'n:3riy 
-3- (1, 4- hv^-:^- h^iy-iy^ u^^iy^U) y^ny<>-^ 



OH 



O 
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OH O 




CHgO 




T L C : R f 0.07 ( v'^ o n > : 7« ^ / ■—ju= 10:1); 

NMR (CD3OD) : 5 4.25 (m, IH), 3.49 (ra, IH), 3.33 (s, 3H). 3.12 (m, IH). 

2.11-1.01 (m, 9H), 1.44 (s, 9E0o 



mmm 3 c 2 1) 

(2R, 3R) -2- {t--f T 5 7 - 3 - t Kn 

-3- (1, 4--:x;^-4-^ h^Sr-^-^i^o-^drv-yu) -f^/^^yW. 

OH O 



O CH3 

10 TLC : R f 0.85 {vi-zf^ : W^B. : ;^=4 : 2 : 1) ; 

NMR (CD3OD) : 5 4.30 (m, IH), 3.54-3.48 (m, 2H), 3.46 (q, J = 7.2 Hz, 2H), 
1.91-1.88 (m, 2H), 1.65-1.39 (m, 7H), 1.44 (s, 9H), 1.71 (t, J= 7.2H2, 3H)o 

^MJ3 (2 2) 

15 (2R, 3R) -2- (t-^h^i/;^/^^'-/^) 7- 5:7-3- t Ka^iX 
_3_ (i_ 4 — j^^v;^— 4— ^ h=^v'v':^'ci--^df-e//u) y^ci^-?>-^ 



5 
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OH O 



HN 



O CH3 



CH3 
CH3 



TLC : R f 0.88 (n-":/;?/— yl^ : mB. : 7f^= 4 : 2 : l) ; 

NMR (CD3OD) : 5 4.24 (m, IH), 3.54 (q, J = 7.2 Hz, 2H), 3.47 (m, IH). 3.23 (m, 

IH), 2.06-1.10 (m, 9H), 1.44 (s, 9H), 1.16 (t, J = 7.2 Hz, 3H)„ 



j^lifeM 3 (23) 

(2R, 3R) -2- (t -^^^v^;^7/^:^" T $ / - 3 - t K a ^ v- 

— 3— (T:?"-^^:? V— 1 — -f/u) iT'n/'N"^^ 

OH O 



10 NMR (CDCI3) : 5 5.54 (m, IH), 4.43 (m, IH), 3.32 (m, IH), 2.00-1.27 (m, 24H)o 
^M3 (2 4) 

(2R, 3R) -2- ( t h=^v-;^/i'7j<::^/u) r^/-3-tKD^iy 

— 3— ( 2 — :7^zi/l'Ji5^/W) v^c2/-?>-^ 

OH O 



TLC : R f 0.82 (-J^ cin.?{^V:/^y — /U : @^®^= 10:2:1); 

47 
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NMR (CDCI3) : 5 7.31-7.19(m,5H). 5.43 (m.lH), 4.34 (m,lH), 3.92 (m,lH), 
2.70 (m, IH), 2.00-1.78 (m, 3H), 1.45 (s, 9H)o 

mmm 3 (25) 

5 (2R, 3R) -2- (t h=3ri>';*/l'#=/U) T $ 7 — 3 — t K P 



T L C : R f 0.94 (n-7> 7 — /U : : 7K=4 : 2 : 1 ) ; 
NMR (CD3OD) : 5 4.14 (m, IH), 3.95 (m, IH), 1.85-1.15 (m, IIH), 1.44 (s, 9H). 
10 1.03-0.83 (m, 2H)o 

mm&u (1) ^7"c{j:4 (2) 

^JfeMl (2 6) ^fcttl (2 7) -eM5t$tufc:'fb^i^^>^V.^T. ^ig^RJ 

15 

IIM^J4 (1) 

(2R, 3R) -2- (t -y' h^iy^JUTj^r^Jl-) T ^ / — 3 — }i V a 
-3— (1, 4— v-;^ — 4-t Kndfv'v'i^ D^dr->-y^) 
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PCX/ JP03/0 1239 




CH3 
CH3 



O CH3 



T L C : R f 0.62 (n —-f^ / — /l^ : : 7K= 4:2:1); 

NMR (CD3OD) : 5 4.32 (d, J = 4.5 Hz, IH), 3.91 (m, IH), 3.55 (m, IH), 

1.97-1.43 (m, 9H), 1.44 (s. 9H)o 

mMmA. (2) 

(2R, 3R) -2- (t ->^h=3f^->:*/U7}?=/^) T5y-3-t: Kn:35-ix 
-3— (1, 4- h7i/:=^-4 — k Kn^->-v'^ D^^v'/V) :7°cr/-?>-^ 



T L C : R f 0.64 {ry-^^ J — : : 7K= 4:2:1); 

NMR (CD3OD) : 5 4.25 (d, J = 5.4 Hz, IH). 3.50-3.42 (m, TS), 1.98-1.92 (m. 4H), 

1.84-1.77 (m, IH), 1.60-1.50 (m, 2H), 1.44 (s, 9H), 1.28-1.12 (m, 2H)o 



OH 



O 
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1. —m^ (I) 




(I) 



5 (^'f s R^i-i. c 1 ~ 8 T^u^/i-m^mt> 

( 1 ) C 1 ~ 8 T/udf^/l^Sx 
( 2 ) C 2 ~ 8 T/t-^^-zUS. 
( 3 ) C 2 ~ 8 T/i^^^-zuS. 
10 (4) C y c 1 , 

(5) C y c 1 illioTgife^tLf::. C 1 ~ 8 T/V^/uS. C2~8T/V<>- 

(6) C 3~8 0iXj?'nT/U=ir!;-7^^ST'gm$tt5;6\ fcfi^(7)^^fig 

Cyclf±. C3~15 (Dm^. -^*fcf±H^^:J$*^. tfcfi^^i^^^. 
^mM^4fc{«ll/l^;ei^e>S4R^n5 l ~5®<75--7^Dil^Sr^tp3~l 
5M(^^^s ~^*fcf3;H^xC--XD^^^^L. Cy c 1 {± 1 ~ 5 ili(^R ^ 

20 ^c:j:oTM^$ttrv^T'bJ;<. 

R^tt. C 1 ~8T/^=3{^/^S. C l~8 7'/V=i^v'S. Tk^S. Cl~8T/i' 
=3riySdSgJ^ Ufc C 1 ~ 8 T/l-n ^^r-^S^ fc{4;r=3r y S^^fc-To ) 
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^/^->':^' n^:^^'^^!^^^ 4 — t: Knz^^v'v^:^' o^^v^/l^Ss 4 — p« h^^p-i/;^ 
5 'f-Zl^^d'^^^-^ri^ n--^:^?--^/^^, 4 — p< h =¥->'v'^ o --^.dr v'/l^Ss 4 — ^ h =Sr 
iyv'^ a^df v'/i^;^ ^/i^S. T^^l^-^ 1 — ^yvg. 

:7:nr:i/U^^ 2, 6 -v'/ 9^/U:7::c:=/U^, 1 — 7« 5^/1^— 1 — — /U^^ 
2 -:7ai— /U'^g=-/u£. 1, 4— <Wvi=;3}-=3rf->'-6 T/l'S. ^ 

10 -4 3, 5, 6 - h U t Kn fc;°7 4 --f y x >';^ 

1, 3--:^5^T>'-2 — T/i^S. 5^T>'-4— r/^S*fcf±^T>- 1, 

4. (n) 



20 




X'7^^^^i^^^>^mmi^t-m^ (in) 



CHO 



(m) 



51 



wo 03/066578 



PCT/JP03/01239 



5 (^t^. R^jo<tt/R2fimrlEcbl^M*^Sfc>-ro) 

15 2 — 1, 4— <>'yv>;:^-^1^>'- 6 — /i^S. :7 

- 4--f /U^f^-yl-S, 3, 5, 6- hU t: Knt:''^>'-4— r y-r'V^f^'/l/ 
1, 3-v^^r^^-2— f/l^S. ^T:^-4-^ /l^m. ^T^--!, 1 




20 
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7. (I) 




COOR^ 



(I) 



OH 

T 



,COOR^ 

(IV) 



NH2 



■$tL$3t#stt^^t va^^^T^ ymm^i^^iti-i^fi.hcDm.cDmmzb- 
10 8. R^t^^ 2 — ^ tVu£, 1 — ^f=-/U7°n kVuSs oy'uli'/U 

=^/U->'^ C2 4 — 1: K o ^exex^ p --.dr-iy/i/g^ 4 — p< h =^r->'^ 
15 C/v^i^ a-^^df-^/ug^ n---=^v'/U^^>'VS^ T^-^l^i^ 1 — y^Ss 

/t^S. 2 -:7^=/i^a^^/vS^ 1, 4 -^>-y'v?;4-^f->- 6 --f/i^^. 
y>'- 3 /i^m. X hyfc Kp t:°^ v-4 — f'/^•S^ -7^ h 7 fc Ko 

— 4 — ^/l/^ f^/W^^ 3, 5^ 6 - h y t Kp fc:°^ ^— 4 --Y y T^V^ 9^/1/ 
20 £.1, 3-v^5^r 2 — f/uS. J-Tl^-A — T/l^Ss ^'T^-l, 1 
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^fcfix h^t KDfc:°7>'-4--f/^S-e&5ff*iD|Sia8|E«feoS^it:i&"&o 
1 0 . — fe^ ( I ) 

COOR^ 

(I) 

{^^. R ^ J; l>'R ^ ttff 1 (^15^ t m CS^^^i^-To ) 

T';^$ix5{b-^^^iD7K:9-«?L. #fetLfc— (rv) 

OH 

2^.J\^COOR^ 

i (IV) 
NH2 




COOH 



T r^. 



(V) 



. CH3 

O CH3 
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COOR' 




1 1 . — is:^ ( I ) 



(I) 

t)H OH 

^ti^^t't'^^MTi^M^L. #bnfc-is:^ (rv) 

OH 
f 



(IV) 



.COOR' 

NH2 




CH3 

3 



(V) 



10 i^'p. R^itmmtm\:^MM^mt^-i-o) 



^ f^-yl^v':?' n-^^v^/W^, 4 — t KndfiX->j5' n^:3r-^/U^^ 4_^f,dr<y 
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:7 3i:^/U-S. 2, 6 -i^;^^/^:^^!!^./!/®, 1 - p< 1 - :7 n/U 

:3i9^/W-£^ 2 — :7 ^ — /U^g^-yl^g, 1, 4 — ^>'>^v^:<^=¥1^:x— 6 — f /l^S. 
5 -7yiy- 3 — T/w-S^ b7 fc Kn t:°7> — 4— -I'/i'S. t Fo 

:/-4 — T/l'^f^/l'S, 3, 5, 6- h y t Kat:°7^-4---(' yT^'i^pJ^ 
/l-S. 1, 3-v'5^T^-2— r/^S^ ^TV- 1, 

i-v>;<j-^/-4 — r/u^-efesff*cc3f£is 1 o^Tcfii 1 faic<DMit::^&o 
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